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Thesis Summary (approx.800 English Words )

A knot is an embedding of the circle into the 3-sphere. Anot concordance is an equivalence relation on
the set of knots, which generalizes isotopy from a viewpoint of cobordism theory. In particular, the knot
concordance class of the standard circle in the 3—sphere is equal to the set of knots which bound a disk
in the 4-ball (such knots are called s/ice knots). In knot theory, the classification of knot concordance
classes is known as one of the most important open problem.

When two knots are given, there exists a knot such that it is slice if and only if previous two knots
are concordant. Hence any concordance problem is translated into sliceness of knots, and it is an essential
problem which knots are slice. On the other hand, if we remove an open 4-ball from a given closed 4-manifold,
then the boundary is also the 3-sphere, and hence we can consider which knots can bound a disk in such
a punctured 4-manifold. In this thesis, titled Anot concordance in general 4-manifolds, we study such
sliceness of knots in closed 4-manifolds, and consider how the sliceness of knots affects their knot
concordance classes.

Although we can define sliceness of knots in an arbitrary closed 4-manifolds, the sliceness is not always
interesting. Indeed, it is proved in previous works that there exist infinitely many punctured 4-manifolds
in which an arbitrary knot can bound a disk. Hence, in order to find an interesting relationship between
general and classical sliceness, we need to choose suitable closed 4-manifolds or set additional
conditions. In this thesis, we focus on three types of sliceness, and show that if a given knot is such
a slice knot, then its knot concordance invariants must satisfy some algebraic conditions. Here, a knot
concordane Invariant is a map from the set of knot concordance classes to another set. The main tools
in this thesis are d; and v ’, which are integer—valued knot concordance invariants derived from Heegaard
Floer homology theory. We give some estimates of these invariants for our slice knots. While Heegaard
Floer homology theory gives very powerful invariants for 3—manifolds and knots, computing those invariants
is a difficult problem itself. We show that our estimates of d, and v ' contribute not only to study of
general sliceness, but also to study of these invariants themselves. The organization of this thesis is
as follows.

In Chapters 1 and 2, we show previous works on sliceness of knots in general 4-manifolds, and describe
the outline of the following three chapters. Moreover, we give an overview of Heegaard Floer homology
theory, and introduce the invariants d, and v .

In Chapter 3, titled Characteristic sliceness, we study disks in punctured 4-manifolds which represent
a characteristic homology class. We note that the complement of any such disk has a spin structure. We
focus on the cases where the complement has definite intersection form, and give an upper bound of d;
for their boundary. Furthermore, we use this upper bound to compare d, with another concordance invariant
t, and give counterexamples to a conjecture on the relationship between these invariants.

In Chapter 4, titled AMull-homologous sliceness, we consider null-homologous disks in punctured
4-manifolds, and prove that there exist infinitely many knots which cannot bound a disk in any definite
4-manifold. Furthermore, we prove that if we take topologically locally flat embedding (which is weaker
than smoothly embedding) into consideration, then all our examples bound a disk in the 4-ball.

In Chapter 5, we give estimates of d, and v ' for slice knots in the complex projective plane. As an

application, we extend an estimate of v for particular positive cable knots to all cable knots.
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